Evaluation of Anthelmintic and Antipneumococcal Activity on Seed Aril of Myristica Malabarica Lam by Manimehalai, V
EVALUATION OF ANTHELMINTIC AND ANTIPNEUMOCOCCAL ACTIVITY ON
SEED ARIL OF Myristica malabarica lam.,
A Dissertation submitted to
THE TAMILNADU DR.M.G.R.MEDICAL UNIVERSITY
CHENNAI-32
In partial fulfilment of the requirements for the award of the degree of
MASTER OF PHARMACY
IN
PHARMACOLOGY
Submitted by
V.MANIMEHALAI
Reg.no.261526001
Under the guidance of
S.MADHU, M.Pharm.,
DEPARTMENT OF PHARMACOLOGY
                        MOHAMED SATHAK A.J. COLLEGE OF PHARMACY
SHOLINGANALLUR, CHENNAI-600 119,
TAMILNADU
MAY – 2017


DECLARATION
I hereby declare that the dissertation work “EVALUATION OF
ANTHELMINTIC AND ANTIPNEUMOCOCCAL ACTIVITY ON THE SEED ARIL
OF MYRISTICA MALABARICA LAM.,” submitted the partial fulfillment for the
award of degree in MASTER OF PHARMACY IN PHARMACOLOGY under
The Tamil Nadu Dr. M.G.R. Medical University, Chennai was carried out by
me under the guidance and supervision of S.MADHU, M.Pharm, Associate
Professor, Department of Pharmacology. I also declare that the matter
embodied in it a genuine work and has been submitted for any other degree
or diploma to this or any other university.
Date:                                                                                 V.MANIMEHALAI
Place: Chennai                                                             (Reg. No: 261526001)
ACKNOWLEDGEMENT
The completion of my M. Pharm Dissertation which marks the
completion of M. Pharm is incomplete without a sincere thanks giving. First
and foremost, I thank my college MOHAMED SATHAK A.J. COLLEGE OF
PHARMACY and its management for giving me the opportunity of studying
and research in their esteemed institution.
I take this occasion to express my deepest sense of gratitude to my
respected principal Dr. R. Sundharajan, M. Pharm, Ph.D., Principal,
Mohamed Sathak A.J. College of Pharmacy and beloved guide
S.MADHU, M. Pharm, Associate Professor, Department of Pharmacology,
for his guidance, support, encouragement, valuable criticism and feedback
during my research work. I take privilege of working under his guidance.
I greatly thankful to Miss. Srikamakshi, Mr. Vijayakanth for their
ceaseless support, constructive suggestions and enthusiastic interest,
regarding our dissertation work.
My insightful thanks to V. Chelladurai, Research officer, central
council for Research in Ayurveda & Siddha, Govt. of India for his skillful
guidance in anatomical studies and authenticating the plant.
I wish to express my thanks to Mr. Jammal lab technician
Department of Pharmacology for his support in arranging facilities for our
experimental work.
I offer my sincere indebtedness to my beloved parents and my
siblings for standing by me when I staggered, for all their love and
emotional support.
Finally, I pay my devoted thanks to Almighty God for giving me the
strength and favorable circumstances to make this accomplishment.
                                                                                 Thanking you
                                                                              V.MANIMEHALAI
INDEX
S.No TITLE PAGE No
I. INTRODUCTION 1
II. AIM AND OBJECTIVE 4
III. REVIEW OF LITERATURE 5
IV. MATERIALS AND METHODS 31
V. RESULTS AND ANALYSIS 41
VI. DISCUSSION 59
VII. SUMMARY AND CONCLUSION 61
VIII. BIBILOGRAPHY 62
LIST OF TABLES
S.No TITLE PAGE No
1.
Percentage yield of successive extracts of peels of
Myristica malabarica
40
2. Qualitative Phytochemical analysis 41
3. Determination of Total Flavonoid content 42
4. Determination of Total Phenolic Content 43
5. Quantitative estimation of phytoconstituents 44
6.
Fluorescence characteristic of powdered samples of
Myristica malabarica at short UV and long UV.
44
7.
Fluorescence characteristic of extracts of Myristica
malabarica at short UV and long UV.
45
8. Thin layer chromatography of Various extract 46
9. Solvent system of HPTLC analysis 47
10. HPTLC profile of extracts 49
11. DPPH Radical Scavenging activity of various extract 50
12.
Hydrogen peroxide Radical Scavenging activity of
various extract
51
13. Anthelmintic activity of various extract 53
14. Antipneumococal activity of various extract 56
 LIST OF PICTURES
S.No TITLE PAGE
No
1. Whole tree 7
2. Bark and Trunk 8
3. Exudates 8
4. Leaves 9
5. Fruit 9
6. Total Flavonoid content 42
7. Total Phenolic Content 43
8. TLC extract ethanolic and ethyl acetate extracts 46
9. HPTLC Finger Print Data 47
10. HPTLC graph for Myristica malabarica Lam., 48
11.
HPTLC chromatogram for Myristica malabarica
Lam., 48
12.
DPPH Radical Scavenging activity of ethyl
acetate and ethanolic extracts 50
13.
Hydrogen peroxide Radical Scavenging activity
of ethyl acetate and ethanolic extracts 52
14. Anthelmintic activity of control and standard. 53
15 Anthelmintic activity of ethyl acetate andethanolic extracts. 54
16. Anthelmintic activity paralysis time 54
17. Anthelmintic activity death time 55
18. MIC of standard, ethanolic and ethyl acetateextract 56
19. Antipneumococcal activity of Ethanolic and Ethylacetate extract 57
LIST OF ABBREVIATONS
S.NO ABBREVIATION FULL FORM
1 WHO World Health Organization
2 M.M Myristica malabarica Lam.,
3 S.P Streptococcus pneumonia
4 AZT Azithromycin
5 ABZ Albendazole
6 EtAc Ethyl acetate
7 EtOH Ethanol
8 DPPH 2, 2-DiPhenyl-1-PicrylHydrazyl
9 H2O2 Hydrogen peroxide
10 TLC Thin Layer Chromatography
11 UV Ultraviolet
12 IC 50 Inhibitory Concentration 50
13 IR Infrared
14 HPLC High Performance Liquid Chromatography
15 HPTLC High Performance Thin Layer
Chromatography
16 Rf Relative retention time
17 NaOH Sodium Hydroxide
Introduction
Department of Pharmacology Page 1
I. INTRODUCTION
Helminthiasis and Pneumonia are common diseases which affects mostly
the population of under developed and developing countries1. Developed
countries also faces these infectious diseases. These infectious diseases are
mostly caused due to unhygienic conditions and less sanitary conditions.
Although there is advancement in medicine field and new drugs are discovered
daily, yet there is a lack in treatment of these diseases. The main concern for the
drugs to treat these diseases are undesirable side effects and adverse drug
reactions which may produce further complications. Emergence of drug resistant
infectious pathogens is also a major problem in our medicinal field2.
Helminthiasis: Infection of the human body with a parasitic worm such as
roundworms and tapeworms. The worms usually only involve the intestinal tract
but sometimes they may invade other organs3.helminthiasis infections are widely
distributed in tropical and subtropical areas and, since they are linked to a lack of
sanitation, occur wherever there is poverty.Latest estimates indicate that more
than 880 million children are in need of treatment for these parasites. WHO’s
control interventions are based on the periodic administration of anthelminthics to
groups of people at risk, supported by the need for improvement in sanitation
and health education.WHO recommends annual treatment in areas where
prevalence rate of helminthiasis is between 20% and 50%, and, a bi-annual
treatment in areas with prevalence rates of over 50%4.
Pneumonia is a common illness affecting approximately 450 million
people a year and occurring in all parts of the world5. It is a major cause of death
among all age groups resulting in 4 million deaths (7% of the world's total death)
yearly. Rates are greatest in children less than five, and adults older than
75 years. It occurs about five times more frequently in the developing world than
in the developed world.]Viral pneumonia accounts for about 200 million cases6.
India, a birthplace for many traditional medicinal systems which are still
followed up to till date by majority of the population7.  This  is  due  to  the
flourishment of wide variety of flora and fauna. Many medicinally valuable plants
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are native to Indian sub-continent. Yet much more plants are still are in
investigation or lack detailed study.  There is much potential in herbal studies.
Since allopathic medicines have many undesirable side effects, modern
civilization began to turn its head once again to natural method, i.e. traditional
medicinal systems8. According to WHO more or less 80% of the people relay to
their own native traditional medicinal irrespective to their nation or advancement
in modern science9. There is still a raise in demand to herbal medicines and
people are turning back again to herbal remedy due to their no side effect or less
cost. India has epic traditional system such as Ayurveda, siddha, unani, tribal,
etc,..These traditional system are followed in India long back before the
popularization of western allopathic medicinal system. The ayurveda and siddha
traditional system dates back several thousand years BC10.
In spite of the very great advances made in modern systems of medicine;
no effective medicine is available for helminthiasis and pneumonia. Medicinal
plants are great economic importance in the Indian subcontinent. The
documentation of traditional knowledge especially on the medicinal use of plants
in the history has provided many important drugs of the modern day11. Even
today, this area holds much more hidden treasure as almost 80% of human
population in developing countries is dependent on plant resources for
healthcare. Herbal medicines offer conventional treatments, providing safe and
well-tolerated remedies for chronic illness which typically resulted from the
combinations of secondary plant metabolites that are synthesized and deposited
in specific parts or in all part of the plant12. Since, many of the synthetic drugs
cause various side effects, drugs synthesized from the higher plants continue to
occupy an important niche in modern medicine and play an important role in
modern medicine and introduction of new therapeutic agents13.
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Advantages of herbal medicine:
? Herbal medicines have long history of use and better patient tolerance as
well as acceptance14.
? Medicinal plants have a renewable source, which is our only hope for
sustainable supplies of cheaper medicines for the world growing
population.
? Availability of medicinal plants is not a problem especially in developing
countries like India having rich agro-climatic, cultural and ethnic
biodiversity15.
? The cultivation and processing of medicinal herbs and herbal products in
environmental friendly.
? Prolonged and apparently uneventful use of herbal medicines may offer
testimony of their safety and efficacy16.
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II. AIM AND OBJECTIVE
AIM
? To evaluate phytochemical, anthelmintic and antipneumococcal activity on the
seed aril of the plant Myristica malabarica Lam.,
OBJECTIVE
? Phytochemical Studies
? To perform preliminary photochemical screening of powder and plant
extracts.
? Estimation of various phytochemical constituents through analytical method.
? Pharmacological Studies
? In-vitro antioxidant activity is used to determine the presence active
constituents present in various extracts.
? In-vitro anthelmintic  activity is to be done against earthworm
? In-vitro pneumonia activity is to be done by inhibition of growth for the species
Streptococcus peumoniae growth.
Review of literature
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III. REVIEW OF LITERATURE
A thorough literature survey was carried out in-order to identify the plant
which is traditionally used for sedative and hypnotic purpose. Myristica
malabarica Lam., was selected for the present study because it is traditionally
used for sedative and hypnotic activity but not yet proven scientifically17.
Literature review of Myristica malabarica Lam., was carried out to find
out the research work on this plant. The review of literature showed that many
studies were done on different part of this plant. This review is made to confirm
that sedative and hypnotic activity on the seed aril was not yet proven
scientifically. Hence further studiesis to be carried out.
PLANT PROFILE
PLANT INTRODUCTION
Myristica malabarica Lam., is commonly called as Malabar nutmeg or
kaatuhjathi. It is native to India found widely in western ghat’s hills. Myristica
malabarica Lam., seed and seed aril is used as spice in Indian foods18. They
enhance the taste and aromatic flavor of the food. Recent scientific studies
proved their biological activity according to their traditional claims. They are now
known to possess gastroprotective, antipromastigote, antioxidant, antifungal,
nematicidal, antiproliferative, leukemic and solid tumor.
PLANT NAME
Myristica malabarica Lam.,
COMMON NAME
Malabar nutmeg.
False nutmeg.
Bombay mace.
FAMILY
Myristicaceae
Review of literature
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SYNONYMS
Myristica dactyloidesWall
Myristica nothaWall
Myristica tomentosaJ.Grah
Palala malabarica Kuntze
VERNACULAR NAMES
Hindi : Ramptri, Bambay-jayphal.
Kannada : Kanage, Doddajajikai.
Malayalam : Ponnampoovu, Kottappannu, Pathiripoovu, Panampalka.
Sanskrit : Bandhukapushpa, Gostani.
Tamil : Colaivenkai, Kattujatikkai.
Telugu : Adavijaikaya, Adividzajikaya.
TAXONOMICAL STATUS
Kingdom : Plantae
Super division : Angiosperms
Phylum : Tracheophyta
Class : Mangoliopsida
Order                 : Mangoliales
Family : Myristicaceae
Genus : Myristica
Species : Myristica malabarica
Review of literature
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PLANT DESCRIPTION
Myristica malabarica Lam., (Myristicaceae) is a perennial tree about 25m
tall. It is endemic to India and found widely distributed in Western Ghat’s forest
region19. Now it is a vulnerable species according to IUCN red list. Hence it must
be preserved20.
HABIT AND HABITAT
It is a large 15-25 mts tall perennial tree found evergreen forests upto
800mts. It is a swamp and lowland forest habitat tree21. Large trunks with greyish
black color. Flowering and fruiting season starts at feb-aug month. It is
vulnerable species listed according to ICUN list due to drainage of swamp
forests for agricultural purposes22.
Morphology
? Height: 25 m tall.
Fig.1 : Whole tree
Review of literature
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? Trunk & Bark: Bark greenish-black, smooth, blaze reddish.
Fig 2: Bark and Trunk
? Branches and branchlets: Branches- horizontal, Branchlets- subtree,
glabrous.
? Exaduates: Sap red from cut end of bark, profuse.
Fig 3: Exudates
Review of literature
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? Leaves: Leaves simple, alternate, distichous; Petiole 1-1.5cm
long,caniculate above glabrous, lamina 9.5-22*3.7-10 cm, elliptic or elliptic
oblong, apex acute or sub-acute, base acuteor attenuate, margin entire,
glossy above, glabrous and glaucous beneath, coriaceous; mid rib raised
above.
Fig 4: Leaves
? Inflorescence / Flower: Flowers unisexual, uroceolate, white; male flower
numerous in number and smaller than female flowers, in auxillary cymes;
female flowers in umbels, 5-6 flowered.
? Fruit and seed: Capsule 5-7.5*1.8-3.5, oblong, pubescent; seed one, Aril
covering the seed yellow and laciniate.
Fig 5: Fruit
Review of literature
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ETHANO MEDICINAL USES
The plant Myristica malabarica Lam.,is traditionally used as medicine and
spices in food. The aril is used as febrifuge, cooling, expectorant. In ayurveda,
aril is used for many conditions related to vata such as, fever, bronchitis, cough
and burning sensation. The fat extracted from seed is used to treat indolent
ulcers, analgesics and for rheumatism23. In ayurveda, for disorders in vata seed
fat is used for myalgia, sprains and sores.  The plant is also used for anti-
inflammatory, analgesic, anti-ulcer, sedative, hypnotic, antimicrobial and
anthelmintic actions.
PHYTOCHEMICAL CONSTITUENTS
The plant Myristica malabarica Lam., was found to contain various
phytoconstituents such as isoflavones, diarylnonanoids which consists of
malabaricones A-D, tannins and several other phytochemicals are also
considered to be present in the plant. A brief study of phytoconstituents is
needed for this plant24.
Isoflavones
The heartwood of Myristica malabarica Lam., is found to have isolation of
several isoflavones such as 7,4'-dimethoxy-5-hydroxyisoflavone, biochanin A,
prunetin and a rare alpha-hydroxydihydrochalcone.
Diarylnanoids
The plant is found to consist of different type of diarylnonanoids which are
commonly called as malabaricones. Myristica malabaricaLam., contains four
malabaricones A, B, C and D. These malabaricones proved pharmacologically
for various activity.
Tannins
From the investigation of the heart wood a tannin 1, 3-diarylpropanol is
extracted.
Review of literature
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LITERATURE REVIEW
Phytochemical Review
? Bauri A.K et al., 2016 studied Crystal structure of an aryl cyclo-hexyl
nona-noid. isolated from the spice Myristica malabarica25.
? Pandey R et al., 2016 studied Rapid screening and quantitative
determination of bioactive compounds from fruit extracts
of Myristica species26.
? Talukdar AC et al.,2000 studied phytochemical investigation of the
heartwood of Myristica malabarica and isolated an isoflavone27.
? Purushothaman KK et al.,1977 studied Malabaricones A--D, novel
diarylnonanoids isolated from Myristica malabarica Lam., 28.
Pharmacological Review
? Pandey R et al., 2016 studied Rapid screening and quantitative
determination of in vitro antiproliferative activity29.
? Manna A et al., 2015 studied the variable chemotherapeutic response of
Malabaricone-A in leukemic and solid tumor cell lines depends on the
degree of redox imbalance30.
? Manna A et al.,  2015 studied Generation of Redox Imbalance Mediates
the Cytotoxic Effect of Malabaricone-A in a Multidrug Resistant Cell
Line31.
? Patil SB et al., 2011 studied Insulin secretagogue, alpha-glucosidase and
antioxidant activity of some selected spices in streptozotocin-induced
diabetic rats32.
? B.K. Manjunatha et al., 2011 studied Antioxidant and Hepato Protective
Effect of Myristica malabarica Seed Aril Extracts on Carbon Tetrachloride
Induced Hepatic Damage33.
? Maity .B et al., 2009 studied Regulation of arginase/nitric oxide synthesis
axis via cytokine balance contributes to the healing action of malabaricone
B against indomethacin-induced gastric ulceration in mice34.
Review of literature
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? Maity .B et al., 2008 studied Myristica malabarica heals stomach
ulceration by increasing prostaglandin synthesis and angiogenesis35.
? Nam Hee Choi et al., 2008 studied Nematicidal activity of malabaricones
isolated from Myristica malabarica fruit rinds against Bursaphelenchus
xylophilus36.
? Sen R et al., 2007 studied Antipromastigote activity of the malabaricones
of Myristica malabarica (rampatri)37.
? Patro BS et al., 2005 studied Antioxidant activity
of Myristica malabarica extracts and their constituents38.
? Rani  P et al., 2004 studied Antimicrobial evaluation of some medicinal
plants for their anti-enteric potential against multi-drug resistant
Salmonella typhi39.
DISEASE PROFILE
? HELMINTHIASIS
Helminthiasis, also known as worm infection, is any macroparasitic
disease of humans and other animals in which a part of the body is infected
with parasitic worms, known as helminths. There are numerous species of
these parasites, which are broadly classified into tapeworms, flukes,
and roundworms. They often live in the gastrointestinal tract of their hosts, but
they may also burrow into other organs, where they induce physiological
damage40.
Types of Helminthiasis
Of all the known helminth species, the most important helminths with
respect to understanding their transmission pathways, their control, inactivation
and enumeration in samples of human excreta from dried feces, faecal
sludge, wastewater, sewage and sludge. Helminthiases are classified as
follows41-44.
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Roundworm infection (nematodiasis)
? Filariasis (Wuchereriabancrofti, Brugiamalayi infection)
? Onchocerciasis (Onchocerca volvulus infection)
Tapeworm infection (cestodiasis)
? Echinococcosis (Echinococcus infection)
? Hymenolepiasis (Hymenolepis infection)
Trematode infection (trematodiasis)
? Amphistomiasis (amphistomes infection)
? Clonorchiasis (Clonorchissinensis infection)
? Fascioliasis (Fasciola infection)
Acanthocephala infection
? Moniliformis infection
Life cycle of the parasite
There are two types of life cycle present in helminthic parasites45.
Direct life cycle
If a parasite has to infect a given host in order to complete its life cycle,
then it is said to be a direct parasite. The life cycle starts at infection or entry of
larvae of the parasite into the host organism. Then the parasite grows into an
adult and lay eggs inside the host and the eggs are excreted via faces and lay
dormant46. After certain conditions met the eggs hatch into larvae and try to
enter the host and the life cycle continues for the parasite. Ascaris and Filaris is
a direct life cycle type parasite47.
Review of literature
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Complex or Indirect life cycle
The parasite needs more than one hosts to complete the life cycle are
called as complex or indirect life cycle48. Intermediate host is necessary for the
completion of its life cycle. Life cycle starts at ingestion of the eggs by
intermediate host from soil or water and then the parasite develops into larvae.
Then the intermediate host is consumed by the permanent host and the parasite
matures and lay eggs which is excreted in to feces. The eggs49 lay dormant till
suitable conditions arise and the life cycle continues. Tapeworm, lung worm are
some indirect type life cycle parasites50.
Transmission
Helminths are transmitted to the final host in several ways. The most
common infection is through ingestion of contaminated vegetables, drinking
water, and raw or undercooked meat51. In the developing world, the use of
contaminated water is a major risk factor for infection52. Infection can also take
place through the practice of geophagy, which is not uncommon in parts of sub-
Saharan Africa. Soil is eaten, for example, by children or pregnant women to
counteract a real or perceived deficiency of minerals in their die53.
Sign and Symptoms
The signs and symptoms of helminthiasis depend on a number of factors
including: the site of the infestation within the body; the type of worm involved;
the number of worms and their volume; the type of damage the infesting worms
cause; and, the immunological response of the body. Where the burden of
parasites in the body is light, there may be no symptoms54.
? Mass and volume
In extreme cases of intestinal infestation, the mass and volume of the
worms may cause the outer layers of the intestinal wall, such as the
muscular layer, to tear. This may lead to peritonitis, volvulus,
and gangrene of the intestine55.
Review of literature
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? Immunological response
As pathogens in the body, helminths induce an immune response.
Immune-mediated inflammatory changes occur in the skin, lung, liver,
intestine, central nervous system and eyes. Signs of the body immune
response may include eosinophilia, edema, and arthritis56.
? Immune changes
In humans, T helper cells and eosinophils respond to helminth infestation.
Inflammation leads to encapsulation of egg deposits throughout the body.
Helminths excrete into the intestine toxic substances after they feed.
These substances then enter the circulatory and lymphatic systems of the
host body57.
? Malnutrition
Helminthiasis may cause chronic illness through malnutrition
including vitamin deficiencies, stunted growth, anemia, and protein-energy
malnutrition. Worms compete directly with their hosts for nutrients, but the
magnitude of this effect is likely minimal as the nutritional requirements of
worms is relatively small. In pigs and humans, Ascaris has been linked to
lactose intolerance and vitamin A, amino acid and fat malabsorption.
Impaired nutrient uptake may result from direct damage to the intestinal
mucosal wall or from more subtle changes such as chemical imbalances
and changes in gut flora58. Alternatively, the worms’ release of protease
inhibitors to defend against the body’s digestive processes may impair the
breakdown of other nutrients.  In addition, worm induced diarrhoea may
shorten gut transit time, thus reducing absorption of nutrients.
? Anemia
Helminths may cause iron-deficiency anemia. This is most severe in
heavy hookworm infections, as Necatoramericanus and Ancylostoma-
duodenale feed directly on the blood of their hosts. Intestinal
whipworm may also cause anemia.
Review of literature
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? Cognitive changes
Malnutrition due to helminths may affect cognitive function leading to low
educational performance, decreased concentration and difficulty with
abstract cognitive tasks. Iron deficiency in infants and preschoolers is
associated with "lower scores on tests of mental and motor development
[as well as] increased fearfulness, inattentiveness, and decreased social
responsiveness"59.
Diagnosis
Specific helminths can be identified through microscopic examination of
their eggs (ova) found in faecal samples. The number of eggs is measured in
units of eggs per gram. However, it does not quantify mixed infections, and in
practice, is inaccurate for quantifying the eggs of schistosomes and soil-
transmitted helmiths.
Prevention
Disrupting the cycle of the worm will prevent infestation and re-infestation.
Prevention of infection can largely be achieved by addressing the issues
of WASH— water, sanitation and hygiene. The reduction of open defecation is
particularly called for, as is stopping the use of human waste as fertilizer60.
Treatment
I. Medications
Broad-spectrum benzimidazoles (such as albendazole and mebendazole)
are the first line treatment of intestinal roundworm and tapeworm infections.
Macrocyclic lactones (such as ivermectin) are effective against adult and
migrating larval stages of nematodes61.
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Drugs that specifically target Helminths are called as Anthelmintic.
? Benzimidazoles:
? Albendazole  - effective against tapeworms, ringworms.
? Mebendazole  - effective against pinworms, roundworms and
                                hookworms
? Thiabendazole  -  effective against roundworms, hookworms
? Fenbendazole  -   effective against gastrointestinal parasites
? Triclabendazole  -  effective against liver flukes
? Flubendazole  -  effective against most intestinal parasites
? Abamectin – effective against most common intestinal worms, except
tapeworms, for which praziquantel is commonly used in conjunction with
abamectin
? Diethylcarbamazine  – effective against Wuchereriabancrofti, Brugiamalayi,
Brugiatimori, tropical pulmonary eosinophilia, loiasis
? Ivermectin – effective against most common internal parasites (except
tapeworms)
? Suramin – It is used for treatment of human sleeping sickness caused by
trypanosomes
? Pyrantelpamoate – effective against most nematode infections
? Levamisole
II. Mass deworming
In regions where helminthiasis is common, mass deworming treatments
may be performed, particularly among school-age children, outcomes from mass
deworming campaigns, such as reduced deaths or increases in cognitive ability,
nutritional benefits, physical growth, and performance, are uncertain or not
apparent62.
III. Surgery
If complications of helminthiasis, such as intestinal obstruction occur,
emergency surgery may be required63. Patients who require non-emergency
Review of literature
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surgery, for instance for removal of worms from the biliary tree, can be pre-
treated with the anthelmintic drug albendazole.
Medicinal plants used for Anthelmintic
Many plants have been used traditionally for intestinal parasitic
deworming and few are listed below64:
S.no Plant Name
1 Butea frondosa (seeds)
2 Calotropisprocera (latex)
3 Chebulicmyrobalans (galls)
4 Ananassativus (bark)
5 Melia azedarach (leaves)
6 Carica papaya (seeds)
? PNEUMONIA
Pneumonia is an inflammatory condition of the lung affecting primarily the
microscopic air sacs known as alveoli. Typical signs and symptoms include a
varying severity and combination of productive or dry cough, chest pain, fever,
and trouble breathing, depending on the underlying cause65.
LUNG
For the better understanding of tuberculosis infection it is necessary to
learn about anatomy and functions of lungs. The lungs are the primary organs of
respiration in humans and many other animals including a few fish and
some snails. In mammals and most other vertebrates, two lungs are located near
the backbone on either side of the heart. In humans, the primary muscle that
drives breathing is the diaphragm. The lungs also provide airflow that makes
vocal sounds including human speech possible66.
Humans have two lungs, a right lung and a left lung. They are situated
within the thoracic cavity of the chest. The right lung is bigger than the left, which
shares space in the chest with the heart. The lungs together weigh
Review of literature
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approximately 1.3 kilograms (2.9 lb), and the right is heavier. The lungs are part
of the lower respiratory tract that begins at the trachea and branches into
the bronchi and bronchioles and which receive air breathed in via the conducting
zone. These divide until air reaches microscopic alveoli, where the process
of gas exchange takes place. Together, the lungs contain approximately 2,400
kilometres (1,500 mi) of airways and 300 to 500 million alveoli67.
The lungs are enclosed within the pleural sac which allows the inner and
outer walls to slide over each other whilst breathing takes place, without much
friction. This sac encloses each lung and also divides each lung into sections
called lobes. The right lung has three lobes and the left has two. The lobes are
further divided into bronchopulmonary segments and lobules. The lungs have a
unique blood supply, receiving deoxygenated blood sent from the heart for the
purposes of receiving oxygen (the pulmonary circulation) and a separate supply
of oxygenated blood (the bronchial circulation)68
Functions of lungs
Respiration
Respiration is the process by which oxygen is taken into the body and
carbon dioxide is expelled. Respiration is divided into inspiration, in which air is
taken into the lungs, and expiration, in which it is expelled from them. This gas
exchange takes place in the alveoli during breathing. In humans, the trachea
divides into the two main bronchi that enter the roots of the lungs.. The individual
alveoli are tightly wrapped in capillaries and it is here that gas exchange actually
occurs. Deoxygenated blood from the heart is pumped through the pulmonary
artery to the lungs, where oxygen diffuses into blood and is exchanged for
carbon dioxide in the hemoglobin of the erythrocytes. The oxygen-rich blood
returns to the heart via the pulmonary veins to be pumped back into systemic
circulation69.
Protection
The lungs possess several characteristics which protect against infection.
The lung tract is lined by epithelia with hair-like projections called cilia that beat
Review of literature
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rhythmically and carry mucous. This mucociliary clearance is an important
defence system against air-borne infection. The dust particles and bacteria in the
inhaled air are caught in the mucous layer present at the mucosal surface of
respiratory passages and are moved up towards the pharynx by the rhythmic
upward beating action of the cilia. The lining of the lung also
secretes immunoglobulin A which protects against respiratory infections, goblet
cells secrete mucous which also contains several antimicrobial compounds such
as defensins, antiproteases, and antioxidates70.  Smaller particles deposit in and
behind the mouth, and larger particles are trapped after inhalation by nose
hairs71.
Other
In addition to their function in respiration, the lungs also have a number of
other functions. They are involved in the maintenance of homeostasis. They help
in the regulation of blood pressure as part of the renin-angiotensin system. II.
The lungs are involved in the blood's acid-base homeostasis by expelling carbon
dioxide when breathing72. The lungs also serve a protective role. Several blood-
borne substances, such as a few types of prostaglandins, leukotrienes,
serotonin and bradykinin, are excreted through the lungs.  The lungs also play a
pivotal role in speech by providing air and airflow for the creation of vocal
sounds73.
Classification of Pneumonia
Types of Pneumonia According to the Illness-Causing Agent
? Bacterial pneumonia: commonly caused by bacteria strains such as
Streptococcus pneumoniae, Chlamydophila pneumonia or Legionella
pneumophila. Bacterial pneumonia cases can be mild or severe,
depending on the strength of the bacteria strain and how long until the
disease is diagnosed and treated74.
? Viral pneumonia: triggered by viruses such as influenza, chickenpox,
adenoviruses or respiratory syncytial virus. A patient with viral pneumonia
doesn’t just have swollen lungs, but blocked oxygen flow as well.
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? Mycoplasma pneumonia: generated by Mycoplasma pneumoniae, an
“atypical bacterium” that’s considered to be one of the smallest agents
that affect humans. This is why this type of pneumonia is also called
atypical or walking pneumonia. Mycoplasma pneumonia affects people of
all age groups, but it’s more common among people who are less than 40
years old..
? Aspiration pneumonia: infections or inhalation of food, liquid, gases or
dust lead to this type of pneumonia. This illness goes by other names,
such as necrotizing pneumonia, anaerobic pneumonia, aspiration
pneumonitis, and aspiration of vomitus. People with aspiration pneumonia
have inflammation minus the bacterial infection.
? Fungal pneumonia: produced by various endemic or opportunistic fungi.
This causes fungal infections, such as histoplasmosis,
coccidioidomycosis, and blastomycosis that occur after inhaling spores or
conidia or reactivating a latent infection. It has to be noted that fungal
pneumonia cases are quite difficult to diagnose.
Types of Pneumonia According to Where the Infection Was Acquired
? Community-acquired pneumonia (CAP): happens after acquiring a
common viral infection, such as the flu. Patients who have CAP got the
disease outside of hospitals or other health care settings, such as at
school or at work, and are consequently infected with germs that are
found in the mouth, nose or throat while they are sleeping.
? Hospital-acquired pneumonia (HAP): occurs when people are infected
when they’re admitted to a hospital for another illness. HAP tends to be
more dangerous compared to community-acquired pneumonia because
you’re already sick when you’re infected with HAP.
? Health care-associated pneumonia: refers to an infection in other health
care settings such as nursing homes, dialysis centers and outpatient
clinic.
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Specific Types of Pneumonia
? Pneumococcal pneumonia: this is caused by bacteria (such as
Streptococcus pneumoniae), viruses or fungi.. Pneumococcal pneumonia
infects the upper respiratory tract and can spread to the nervous system,
lungs, ears, or blood if not treated immediately.
? Bronchial pneumonia: a class of pneumonia that affects both the lungs
and the bronchi. The Streptococcus pneumonia bacteria strain is the
usual origin of this disease, but it can also be triggered by other strains
such as Staphylococcus aureus, Haemophilus influenza or
Klebsiellapneumoniae.
? Lobar pneumonia: another disease caused by the Streptococcus
pneumoniae bacteria strain wherein there is an infection in one lobe (or
area) of the lung.
? Legionella pneumonia: also known as Legionnaires’ disease, this is
caused by the legionella bacterium strain. Patients affected by Legionella
pneumonia inhale the bacteria, which is why this severe type of
pneumonia is common among older adults, smokers and
immunocompromised people.
? Bilateral pneumonia: this is caused by a bacterial, viral or fungal
infection that affects both lungs. It’s also known as double pneumonia,
and patients have difficulty breathing and show traces of fluids in the
lungs.
? Eosinophilic pneumonia: also known as acute eosinophilic pneumonia
(AEP). This is a rare condition wherein eosinophils, a type of white blood
cell that’s part of your immune system, increase rapidly and accumulate in
your lungs
? Lipoid pneumonia: lipoid pneumonia is a rare disease wherein oily and
fatty substances enter the lungs. According to the Journal of General
Internal Medicine, lipoid pneumonia is often caused by inhalation,
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aspiration or even ingestion of fatty substances such as petroleum jelly,
mineral oils, nasal drops and olive oil.
Causes for Pneumonia
Pneumonia is due to infections caused primarily
by bacteria or viruses and less commonly by fungi and parasites. A causative
agent may not be isolated in approximately half of cases despite careful
testing75.
Bacteria
Bacteria are the most common cause of community-acquired
pneumonia (CAP), with Streptococcus pneumoniae isolated in nearly 50% of
cases.Moraxella catarrhalis Legionella pneumophila and Gram-negative bacilli A
number of drug-resistant versions of the above infections are becoming more
common, including drug-resistant Streptococcus pneumoniae (DRSP)
and methicillin-resistant Staphylococcus aureus (MRSA)76.
Viruses
In adults, viruses account for approximately a third and in children for
about 15% of pneumonia cases. Commonly implicated agents include
rhinoviruses, coronaviruses, influenza virus, respiratory syntical
virus, adenovirus, and parainfluenza. Herpes simplex virus rarely causes
pneumonia, except in groups such as: newborns, persons with cancer, transplant
recipients, and people with significant burns. Those with viral infections may be
secondarily infected with the bacteria Streptococcus pnueumoniae,
staphylococcus aures, or haemophilusinfluenzae, particularly when other health
problems are present. Different viruses predominate at different periods of the
year; during influenza season, for example, influenza may account for over half
of all viral cases. Outbreaks of other viruses also occasionally occur,
including hantaviruses77.
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Fungi
Fungal pneumonia is uncommon, but occurs more commonly in
individuals with weakened immune systems due to AIDS, immunosuppressive
drugs, or other medical problems. It is most often caused
by Histoplasmacapsulatum, blastomyces, Cryptococcus neoformans,
Pneumocystis jiroveci (pneumocystis pneumonia), and Coccidioidesimmitis.. The
number of cases has been increasing in the later half of the 20th century due to
increasing travel and rates of immune suppression in the population78.
Parasites
A variety of parasites can affect the lungs, including Toxoplasma
gondii, Strongyloidesstercoralis, Ascarislumbricoides, and Plasmodium malaria.
These organisms typically enter the body through direct contact with the skin,
ingestion, or via an insect vector. In the developed world these infections are
most common in people returning from travel or in immigrants. Around the world,
these infections are most common in the immunodeficient79.
Noninfectious
Idiopathic interstitial pneumonia or noninfectious pneumoni is a class
of diffuse lung diseases. They include Organizing pneumonia, nonspecific
interstitial pneumonia, lymphocytic interstitial pneumonia, desquamative
interstitial pneumonia, respiratory bronchiolitis interstitial lung disease, and usual
interstitial pneumonia80.
Mechanism of Disease
Pneumonia frequently starts as an upper respiratory tract infection that
moves into the lower respiratory tract. It is pneumonitis (lung inflammation)
combined with consolidation (liquid in spaces normally inflated with air)81.
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Viral
Viruses may reach the lung by a number of different routes. Respiratory
syncytial virus is typically contracted when people touch contaminated objects
and then they touch their eyes or nose. Viruses also make the body more
susceptible to bacterial infections; in this way, bacterial pneumonia can arise as
a co-morbid condition.
Bacterial
Most bacteria enter the lungs via small aspirations of organisms residing
in the throat or nose. Half of normal people have these small aspirations during
sleep. While the throat always contains bacteria, potentially infectious ones
reside there only at certain times and under certain conditions. A minority of
types of bacteria such as Mycobacterium tuberculosis and Legionella
pneumophila reach the lungs via contaminated airborne droplets. Bacteria can
spread also via the blood. The neutrophils, bacteria, and fluid from surrounding
blood vessels fill the alveoli, resulting in the consolidation.
Signs and Symptoms
People with infectious pneumonia often have a productive
cough, fever accompanied by shaking chills, shortness of breath, sharp or
stabbing chest pain during deep breaths, and an increased rate of breathing. In
the elderly, confusion may be the most prominent sign82.
The typical signs and symptoms in children under five are fever, cough,
and fast or difficult breathing. Fever is not very specific, as it occurs in many
other common illnesses, may be absent in those with severe
disease, malnutrition or in the elderly. In addition, a cough is frequently absent in
children less than 2 months old. More severe signs and symptoms in children
may include blue-tinged skin, unwillingness to drink, convulsions, ongoing
vomiting, extremes of temperature, or a decreased level of consciousness.
Mycoplasma pneumonia may occur in association with swelling of the
lymph nodes in the neck, joint pain, or a middle ear infection. Viral pneumonia
presents more commonly with wheezing than does bacterial pneumonia.
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Pneumonia was historically divided into "typical" and "atypical" based on the
belief that the presentation predicted the underlying cause. However, evidence
has not supported this distinction, thus it is no longer emphasized83.
Diagnosis
Pneumonia is typically diagnosed based on a combination of physical
signs and a chest X-ray. However, the underlying cause can be difficult to
confirm, as there is no definitive test able to distinguish between bacterial and
non-bacterial origin. The World Health Organization has defined pneumonia in
children clinically based on either a cough or difficulty breathing and a rapid
respiratory rate, chest in drawing, or a decreased level of consciousness84.
In general, in adults, investigations are not needed in mild cases. There is
a very low risk of pneumonia if all vital signs and auscultation are normal. In
persons requiring hospitalization, pulse oximetry, chest radiography and blood
tests—including a complete blood count, serum electrolytes, C-reactive
protein level, and possibly liver function tests—are recommended. The diagnosis
of influenza-like illness can be made based on the signs and symptoms;
however, confirmation of an influenza infection requires testing. Thus, treatment
is frequently based on the presence of influenza in the community or a rapid
influenza test.
Physical exam
Physical examination may sometimes reveal low blood pressure, high
heart rate, or low oxygen saturation. The respiratory rate may be faster than
normal, and this may occur a day or two before other signs. Examination of the
chest may be normal, but it may show decreased chest expansion on the
affected side. Harsh breath sounds from the larger airways that are transmitted
through the inflamed lung are termed bronchial breathing and are heard
on auscultation with a stethoscope. Crackles (rales) may be heard over the
affected area during inspiration. Percussion may be dulled over the affected
lung, and increased, rather than decreased, vocal resonance distinguishes
pneumonia from a pleural effusion85.
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Imaging
A chest radiograph is frequently used in diagnosis. In people with mild
disease, imaging is needed only in those with potential complications, those not
having improved with treatment, or those in which the cause is uncertain.
Findings do not always match the severity of disease and do not reliably
separate between bacterial infection and viral infection86.
Microbiology
In patients managed in the community, determining the causative agent is
not cost-effective and typically does not alter management. For people who do
not respond to treatment, sputum culture should be considered, and culture
for Mycobacterium tuberculosis should be carried out in persons with a chronic
productive cough.
Prevention of disease
Prevention includes vaccination, environmental measures and appropriate
treatment of other health problems. It is believed that, if appropriate preventive
measures were instituted globally, mortality among children could be reduced by
400,000; and, if proper treatment were universally available, childhood deaths
could be decreased by another 600,00087.
Vaccination
Vaccination prevents against certain bacterial and viral pneumonias both
in children and adults. Influenza vaccines are modestly effective at preventing
symptoms of influenza. Streptococcus pneumoniae vaccine is available for
adults, and has been found to decrease the risk of invasive pneumococcal
disease88.
Medications
When influenza outbreaks occur, medications such as amantadine
or rimantadine may help prevent the condition; however are associated with side
effects. Zanamivir or oseltamivir decrease the chance that those exposed will
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develop symptoms; however, it is recommended that potential side effects are
taken into account.
Other
Smoking cessation and reducing indoor air pollution, such as that from
cooking indoors with wood or dung, are both recommended. Smoking appears to
be the single biggest risk factor for pneumococcal pneumonia in otherwise-
healthy adults. Hand hygiene and coughing into one's sleeve may also be
effective preventative measures. Wearing surgical masks by the sick may also
prevent illness.
Suctioning the mouth and throat of infants with meconium-
stained amniotic fluid has not been found to reduce the rate of aspiration
pneumonia and may cause potential harm, thus this practice is not
recommended in the majority of situations. In the frail elderly good oral health
care may lower the risk of aspiration pneumonia.
Treatment of Pneumonia
Treatment for pneumonia involves curing the infection and preventing
complications. Oral antibiotics, rest, simple analgesics, and fluids usually suffice
for complete resolution. However, those with other medical conditions, the
elderly, or those with significant trouble breathing may require more advanced
care. If the symptoms worsen, the pneumonia does not improve with home
treatment, or complications occur, hospitalization may be required. In children
those with respiratory distress or oxygen saturations of less than 90% should be
hospitalized. The utility of chest physiotherapy in pneumonia has not yet been
determined. Non-invasive ventilation may be beneficial in those admitted to
the intensive care unit89.
Bacterial
Antibiotics improve outcomes in those with bacterial pneumonia. Antibiotic
choice depends initially on the characteristics of the person affected, such as
age, underlying health, and the location the infection was acquired. In the
UK, treatment before culture results with amoxicillin is recommended as the first
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line for community acquired pneumonia, with doxycycline or clarithromycin as
alternatives. In North America, where the "atypical" forms of community-acquired
pneumonia are more common, macrolides (such as azithromycin or
erythromycin), and doxycycline have displaced amoxicillin as first-line outpatient
treatment in adults. In children with mild or moderate symptoms, amoxicillin
remains the first line. The duration of treatment has traditionally been seven to
ten days, but increasing evidence suggests that shorter courses (three to five
days) are similarly effective. Recommended for hospital-acquired pneumonia
include third- fourth generation cephalosporins, carbapenems, aminoglycosides,
and vancomycin.
Viral
Neuraminidase inhibitors may be used to treat viral pneumonia caused by
influenza viruses (influenza A and influenza B).No specific antiviral medications
are recommended for other types of community acquired viral pneumonias
including SARS coronavirus, adenovirus, hanta virus and parainfluenza
virus, Influenza A may be treated with rimantadine or amantadine, while
influenza A or B may be treated with oseltamivir, zanamivir or peramivir.
Fungal
Therapy for fungal pneumonias must include antifungal agents. The type
of antifungal drug employed must be selected based on the particular pathogen
that is isolated or that is clinically suspected.
Aspiration
In general, aspiration pneumonitis is treated conservatively with antibiotics
indicated only for aspiration pneumonia. The choice of antibiotic will depend on
several factors, including the suspected causative organism and whether
pneumonia was acquired in the community or developed in a hospital setting.
Common options include clindamycin.
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Cough medicine
This medicine may be used to calm cough so that patient can rest.
Because coughing helps loosen and move fluid from lungs,
Herbal medicines for pneumonia
S.No Plant used
1. Verbascum Thapsus (Mullein)
2. Polygala senega(Seneca snake root)
3. Eucalyptus globules (Eucalyptus)
4. Fallugiaparadoxa(Apache plume)
5. Burseramicrophllya(Elephant tree)
6. Trigonellafoenum-graecum(Fenugreek)
7. Allium sativum(Garlic)
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IV. MATERIALS AND METHODS
PLANT COLLECTION AND AUTHENTICATION
Plant was collected from Thiruneveli district near the papanasam dam
region, Tamil Nadu, authenticated by V.Chelladurai, Research officer, central
council for Research in Ayurveda & Siddha, Govt. of India as the seed aril of fruit
Myristica malabarica Lam,.. The seed aril were shade dried, powdered, sieved
with no 10 sieve and was stored in the air tight container and used for
phytochemical and pharmacological studies.
PHYTOCHEMICAL STUDIES
Preparation of Extracts
Extraction is the preliminary step involved in the phytochemical studies. It
brings out the metabolites into the extracting solvent depends upon its polarity.
Extraction
The first step was the preparation of successive solvent extracts. The dried
coarsely powdered seed aril of Myristica malabarica Lam.,(500gm) was first
extracted with ethyl acetate at (40 - 50ºC) and then with ethanol extract at (50-
60oC)in Soxhlet apparatus for 48 hrs.Each extract was concentrated using rotary
vacuum evaporator. The percentage yield, colour and consistency of these
extracts were recorded and preceded for further detailed phytochemical and
pharmacological screening.
PRELIMINARY PHYTOCHEMICAL SCREENING
The chemical tests for various Phytoconstituents in the dried powder and
seed aril extracts of Myristica malabarica Lam., were carried out as described
below and the results were recorded90.
Detection of Alkaloids
? Dragendorff’s reagent :
The substance was dissolved in 5ml of distilled water, to this 5ml of 2M
HCL was added until an acid reactions occurs, then 1ml of
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Dragendorff’s reagent was added and examined for an immediate
formation of an orange red precipitate.
? Mayer’s reagent:
The substance was mixed with little amount of dilute hydrochloric acid
and Mayer’s reagent and examined for the formation of white
precipitate.
? Wagner’s reagent :
The test solution was mixed with Wagner’s reagent and examined for
the formation of reddish brown precipitate.
Detection of Glycosides
? Borntrager’s test :
The powdered material was boiled with 1ml of sulphuric acid in a test
tube for five minutes. Filtered while hot, cooled and shaken with equal
volume of chloroform. The lower layer of solvent was separated and
shaken with half of its volume of dilute ammonia. A rose pink to red
colour is produced in the ammonical layer.
? Modified Borntrager’s test :
The test material was boiled with 2ml of the dilute sulphuric acid. This
was treated with 2ml of 5% aqueous ferric chloride solution (freshly
prepared) for 5 minutes, and shaken with equal volume of chloroform.
The lower layer of solvent was separated and shaken with half of its
volume of dilute ammonia. A rose pink to red colour is produced in the
ammonical layer.
Detection of Steroids and Triterpenoids
? Libermann Burchards Test:
The powdered drug was treated with few drops of acetic anhydride,
boiled and cooled. Conc.sulphuric acid was added from the sides of the
test tube, brown ring is formed at the junction of two layers and upper
layer turns green which shows presence of steroids and formation of
deep red color indicates presence of tri terpenoids.
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? Salkowski Test :
The extract was treated with few drops of concentrated sulphuric acid,
red color at lower layer indicates presence of steroids and formation of
yellow colored lower layer indicates presence of tri terpenoids.
Detection of Flavonoids
? Shinoda test :
To the solution of extract,  few piece of magnesium turnings and
concentrated Hcl was added drop wise, pink to crimson red,
occasionally green to blue color appears after few minutes indicates the
presence of flavonoids.
? Alkaline reagent test :
To the test solution few drops of sodium hydroxide solution was added,
intense yellow color is formed which turns to colorless on addition of few
drops of dilute acid indicate presence of flavonoids.
Detection of Carbohydrates
? Molisch’s test :
To the test solution few drops of alcoholic alpha napthol and few drops
of conc. sulphuric acid were added through the sides of test tube, purple
to violet color ring appears at junction.
? Fehling’s test :
The test solution was mixed with Fehling’s I and II and heated and
examined for the appearance of red coloration for the presence of
sugar.
Detection of Phenols
? Ferric chloride test :
A small quantity of substance were dissolved with 2ml distilled water
and a few drops of 10% aqueous ferric chloride solution was added and
observed for appearance of blue or green color.
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Detection of Proteins
? Biuret test :
The sample was treated with 5-8 drops of 10% w/w copper sulphate
solution, violet color is formed.
Detection of Tannins
? Lead acetate test :
The test solution was mixed with basic lead acetate solution and
examined for formation of a white precipitate.
? Ferric chloride test :
A few drops of 5% aqueous ferric chloride solution was added to 2ml of
an aqueous extract of the drug and examined for the appearance of
bluish black color.
Detection of Saponins
? A drop of sodium bicarbonate solution was added to the sample and the
mixture was shaken vigorously and left for 3 minutes. Development of
any honey comb like froth was examined.
Detection of Gum and Mucilage
? Small quantities of test substances was dissolved in 5 to 10ml of acetic
anhydride by means of heat, cooled and add 0.05ml of concentrated
sulphuric acid; it is examined for the formation of bright purplish red
color.
Detection of fixed oils and fats:
? Small quantities of extracts were pressed between two filter papers. An
oily stain on filter paper indicates the presence of fixed oils and fats.
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FLUORESCENT ANALYSIS
Fluorescence analysis was carried out in day light and in UV light. The leaf
powder and extracts were treated with different solvents and the fluorescence was
observed in day light and in near and far UV light.
QUANTITATIVE ESTIMATION OF TOTAL PHENOLIC AND TOTAL
FLAVONOID CONTENT
Total phenolic content (Folin – Ciocalteu’s assay)
Total phenolic content of the extracts were determined using Folin –
Ciocalteu’s assay. 0.5ml extract solutions were mixed with 2.5ml of 10 fold diluted
FolinCiocalteu’s reagent and 2.5ml of 7.5% sodium carbonate. After incubation at
40°c for 30 minutes, the absorbance of the reaction mixtures was measured at
765nm in a spectrophotometer. Three replicates were made for each test sample.
Gallic acid was used as a standard and total phenolic content of the extract was
expressed in mg of Gallic acid equivalents (mg GAE/g extract)91.
Total Flavanoid content
Total flavanoid content was determined by calorimetric method, using
quercetin as a standard. The test samples were individually dissolved in DMSO.
Then the sample solution (150 µl) was mixed with 150 µl of 2% aluminium
chloride. After 10min of incubation at ambient temperature, the absorbance of the
supernatant was measured at 435nm using spectrophotometer. Three replicates
were made for each test sample. The total flavanoid content was expressed as
quercetin equivalent in mg/gm extract (mg QRT/gm extract)92.
CHROMATOGRAPHY
Chromatography methods are important analytical tool in the separation,
identification and estimation of components present in the plant.
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THIN LAYER CHROMATOGRAPHY
Principle
Thin layer chromatography is a technique used for the separation,
identification and estimation of single or mixture of components present in the
various extracts. It is reliable technique in which solute undergoes distribution
between two phases, stationary and mobile phase. The separation is mainly
based on the differential migration that occurs when a solvent flows along the thin
layer of stationary phase. This may be achieved by partition and adsorption
depending on stationary phase used93.
TLC Plate Preparation
The plates were prepared using Stahl TLC spreader. 40gm of silica gel G
was mixed with 85ml of water to prepare homogenous suspension and poured in
the spreader. 0.25mm thickness of plates was prepared, air dried until the
transparency of the layer disappeared, then dried at 110°C for 30 minutes and
kept in desiccators.
Selection of mobile phase:
Solvent mixture was selected on the basis of the Phyto-constituents present
in each extract. Factors such as nature of components, stationary phase, mobile
phase, polarity, influence the rate of separation of constituents. From the vast
analysis, best solvent was selected which showed good separation with maximum
number of components94.
HPTLC- FINGERPRINT PROFILE:
HPTLC is one of the versatile chromatographic method which helps in the
identification of compounds and thereby authentication of purity of herbal drugs.
The time required in this method for the demonstration of most of the
characteristic constituents of a drug is very quick and short. In addition to
qualitative detection, HPTLC also provides semi-quantitative information on major
active constituents of a drug, thus enabling an assessment of drug quality95.
HPTLC serves as a convenient tool for finding the distribution pattern of
phytoconstituents which is unique to each plant. The fingerprint obtained is
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suitable for monitoring the identity and purity of drugs and for detecting
adulteration and substitution. HPTLC technique is helpful in order to check the
identity, purity and standardize the quantity of active principles present in the
herbal extract.
Instrument Conditions:
Sample used : Ethanolic Extract
Instrument : CAMAG HPTLC
HPTLC Applicator : CAMAG LINOMAT IV
HPTLC Scanner : CAMAG TLC SCANNER II
Sample dilution : 100mg of sample extracted with 1ml of Ethyl acetate
Volume of injection :  20µl
Mobile phase : Hexane: Ethyl acetate: Chloroform: Toluene: Methanol:
                                     Formic  Acid (2:2:1:4:0.5: 0.5)
Lambda max :  254nm
Lamp : Deuterium
Stationary phase: TLC silica gel 60 F254 (Merck)
Equipment:
A Camag HPTLC system equipped with a sample applicator Linomat IV,
Twin trough plate development chamber, TLC Scanner II.
Chromatographic conditions:
The estimation has been done using the following chromatographic
conditions. Chromatography was performed on a 10 × 10cm pre-activated HPTLC
silicagel 60 F254 plate. Samples were applied to the plate as 6mm wide band with
an automatic TLC applicator Linomat IV with nitrogen flow (CAMAG, Switzerland),
8mm from the bottom. Densitometric scanning was performed on CAMAG scanner
II. The plates were pre-washed with solvent ethyl acetate96-97.
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PHARMACOLOGICAL STUDIES
IN-VITRO ANTI OXIDANT ACTIVITY
Poly phenols and flavonoids are responsible for antioxidant activity98. In
vitro antioxidant activities for the extracts were carried out using the following
methods.
                              1. DPPH assay
                              2. Hydrogen peroxide scavenging assay.
DPPH Assay:  1, 2-DIPHENYL-2-PICRYL HYDRAZYL RADICAL (DPPH)
Initial volume 0.1 mL of various concentrations of samples was mixed with
0.4 mL of 0.3M DPPH reagent prepared in ethanol. The mixture was shaken
thoroughly and incubated in the darkness at room temperature for 30 min. The
absorbance of the reaction was measured spectrophotometrically at 517nm,
immediately after mixing and then after incubation as well. The scavenging effect
of DPPH free radical was calculated by using the following equation99-104.
% scavenging activity = Abs (control) - Abs (standard) / Abs (control) × 100
Where control is the absorbance of the blank (a reaction with all the reagents
except the test extract), and absorbance of sample is the absorbance of the test
extract. Tests were carried out in triplicates to obtain 50% inhibition (IC50). Using
butylated hydroxytoulen as standard105.
HYDROGEN PEROXIDE SCAVENGING ASSAY (HPSA)
The ability of the extracts to scavenge hydrogen peroxide was determined
according to the method of Ruch. A solution of Hydrogen peroxide (2mmol/l\lt) was
prepared in phosphate buffer (PH 7.4). Various concentrations of extracts (10-
100µg/ml) were added to hydrogen peroxide solution (0.6ml).  Absorbance at
230nm was determined after 10min against a blank solution containing phosphate
buffer without hydrogen peroxide106-112.
% scavenging activity = Abs (control) - Abs (standard) / Abs (control) × 100
Compared with the ascorbic acid standard113.
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IN-VITRO Anthelmintic Activity
The anthelmintic activity was performed on adult Indian earth worm
Pheretimaposthuma as it has anatomical and physiological resemblance with the
intestinal round worm parasites of human beings. Pheretimaposthuma was placed
in petridish containing two different concentrations (100, 200 & 400 mg/ml) ethanol
and aqueous extract of Myristica malabarica. Each petridish was placed with
worms and observed for paralysis or death. Mean time for paralysis was noted
when no movement of any sort could be observed, except when the worm was
shaken vigorously; the time death of worm (min) was recorded after ascertaining
that worms neither moved when shaken nor when given external stimuli. The test
results were compared with Reference compound Albendazole (20 mg/ml) treated
samples. The results were analyzed with Graph Pad Prism 5.0 software114-124.
IN-VITRO Antipneumococcal Activity
Preparation of culture media
Dehydrated media and standard antimicrobial drugs (discs) were
purchased from Hi-Media Laboratories Ltd, India. All the media were prepared in
sterile glass petriplates (4 mm thickness) according to the manufacturer’s
instructions125.
Microorganism used
The bacterial cultures used in the present study is Streptococcus
pneumoniae. All the cultures were purchased from Microbial Type Culture
Collection (MTCC), Institute of Microbial technology (IMTECH), Chandigarh, India.
The bacterial strains were maintained in Muller Hinton Agar (MHA, pH 7.2) at
37±10C and bacteria were maintained in Sabouraud dextrose agar (SDA, pH 5.4)
at 25±10C. The stock culture slants were maintained at 40c 126.
Determination of antipneumococcal activity
The ethyl acetate and ethanolic extracts of Myristica malabarica seed aril
were screened for antimicrobial activity by agar well diffusion method. Agar
surface was cut with the help of sterile cork borer having a diameter of 6.0 mm
size. The bacteria were grown in nutrient broth (NB) and Sabouraud dextrose
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broth (SDB) for 4-6 hours at specified temperatures. The turbidity of the broth
culture was adjusted to 0.5 McFarland units. This gives a suspension containing
approximately 1-2 x 106 colony forming units (CFU)/ml (Mackie & Mac Cartney
1996)127.
An aliquot (0.02 ml) of microbial culture was added to molten MHA at 45°C
and poured into the petriplate. After solidification of the agar, appropriate wells
were made on agar surface by using sterile cork borer (3 wells per 90 mm
diameter plate). Different concentrations of the extracts were prepared using
dimethyl sulfoxide (DMSO) and 50µl of each concentration was added to the wells.
Bacterial cultures were incubated at 37°C for 24 hours. Antimicrobial activity was
determined by measuring the zone of inhibition surrounding the well. The assays
were carried out under aseptic conditions. Azithromycin (5?g/disc) is used as
positive controls for Streptococcus pneumoniaeand DMSO as a negative
control128.
Determination of Minimum inhibitory concentration (MIC)
The minimum inhibitory concentration (MIC) of the extracts was determined
by micro broth dilution method. For MIC, two-fold serial dilutions of the extracts
were prepared (50, 100 and 200µg/ml) in microtire wells. Incubation of the
microtire plates was carried out at 37o C for 18-24 hours for bacteria and at 25oC
for 48 hours for fungi. After incubation, micotire wells were observed for any visible
growth. The bacterial suspensions were used as positive control and extracts in
broth were used as negative control. The MIC was interpreted as the lowest
concentration of the extract that did not show any visible growth when compared
to control tubes. The results were analyzed with Graph Pad Prism 5.0 software.
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V. RESULTS AND ANALYSIS
PHYTOCHEMICAL STUDIES
EXTRACTION:
              Extraction with the ethyl acetate and ethanol solvent were performed using
soxhlet apparatus by hot percolation method, percentage yield and phytochemical
analysis were done. The percentage yield of each extracts are tabulated below.
Table No 1: Percentage yield extracts of seed aril of Myristica malabarica Lam.,
S.NO EXTRACT
METHOD
OF EXTRACTION
PHYSICAL
NATURE
COLOUR
YIELD
(%W/W)
1. Ethyl Acetate
extract
Hot percolation
method by soxhlet
apparatus
semisolid Yellowish
in colour
7.5
2 Ethanolic
extract
Hot percolation
method by soxhlet
apparatus
Semi solid
and sticky
Yellowish
in colour
8.8
PHYTOCHEMICAL ANALYSIS
            The phytochemical analysis of various extracts were performed and presence of
flavonoid, tannins, saponins and steroids were significant.
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Table No 2: Qualitative Phytochemical analysis
Note: + indicates presence, - indicates absence and ++ indicates conformation.
QUANTITATIVE ESTIMATION OF PHYTOCONSTITUENTS
The Myristica malabarica Lam., was found to contain various phytochemical
constituents and hence it is desirable to quantify few of them in order to establish a
standard to maintain its quality. Among them the estimation of total Flavonoids and
phenolic content in the ethanolic and ethyl acetate extract were decided to be taken as
parameters. Samples were drawn from three random samples of Myristica malabarica
Lam., was drawn and the content present in them were estimated.
SNO TESTS
ETHYL
ACETATE
EXTRACT
ETHANOLIC
EXTRACT
1 Alkaloids - -
2 Flavonoids + ++
3 Phytosterols + -
4 Triterpenoid + +
5
Tannins and phenolic
compound
+ +
6 Saponins + +
7 Gums and mucilage + +
8 Carbohydrates + +
9 Glycosides - -
10 Proteins & amino acids - -
11 Steroids + +
12 Fixed oils and Fats - -
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TOTAL FLAVONOID CONTENT
Total flavonoid content was determined and compared with that of standard and
thus ethanolic extract was found to have higher absorbance than ethyl acetate extract. It
is represented in table
Table No 3:  Determination of Total Flavonoid content
Fig 6: Total Flavonoid content
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S.No Concentration(µg/ml)
Absorbance(765nm)
Standard
Ethyl
acetate
extract
Ethanolic
extract
1. 20 0.07 0.04 0.05
2. 40 0.10 0.07 0.09
3. 60 0.13 0.10 0.12
4. 80 0.16 0.13 0.15
5. 100 0.20 0.15 0.18
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TOTAL PHENOLIC CONTENT
            Total phenolic content was determined and compared with that of standard and
thus ethanolic extract was found to have higher absorbance than ethyl acetate. It is
shown in Table
Table 4: Determination of Total Phenolic Content
Calibration curve for determination of total Phenolic content
Fig7: Total Phenolic Content
           The Flavonoid and phenolic content present in the extracts were determined
quantitatively.
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S.No Concentration(µg/ml)
Absorbance(765nm)
Standard
Ethyl
acetate
extract
Ethanolic
extract
1. 20 0.13 0.09 0.11
2. 40 0.16 0.11 0.13
3. 60 0.19 0.13 0.16
4. 80 0.22 0.16 0.19
5. 100 0.25 0.18 0.22
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Total Phenolic and Flavonoid content of seed aril extracts of Myristica malabarica
Lam.,are represented in table no 5.
Table No 5: Quantitative estimation of phytoconstituents
FLUORESCENCE ANALYSIS
            Fluorescent analysis of powder and extracts were analyzed in day light and
under UV of 265 nm and 365 nm.
Table No 6: Fluorescence characteristic of powdered seed aril samples of
Myristica malabarica Lam., at short UV and long UV.
TREATMENT DAY LIGHT SHORT UV(254 nm) LONG UV (365 nm)
Drug Pale white Dark brown Orange
Drug + Water Light yellow Light yellow Orange
Drug + 1 N Hcl Light yellow Dark green Pale yellow
Drug + 1 N HNO3 Light yellow Dark green Brownish yellow
Drug + 1 N
H2SO4
Reddish
brown
Blackish brown Dark brown
Drug + Acetic
acid
Light yellow Pale green Yellowish brown
Drug + 1N NaOH Dark yellow Greenish brown Orange
S.No EXTRACT
TOTAL FLAVANOID
CONTENT
TOTAL PHENOLIC
CONTENT
1. Ethyl acetate
5.250µg/mg
50.25 µg/mg
2. Ethanolic
8.375µg/mg
70.42 µg/mg
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Dru+ 1N Alc
NaOH
Dark yellow Greenish brown Orange
Drug + 1 N KOH Dark yellow Greenish brown Pale brown
Drug + 1N Alc
KOH
Dark yellow Greenish brown Pale brown
Drug + Ammonia Dark yellow Dark green Dark orange
Drug + Iodine
Brownish
orange
Brownish green Reddish green
Drug + Fecl3
Brownish
green
Brownish green Dark green
Drug + Picric
acid
Dark yellow Dark green Brownish green
Florescence characteristics of the seed aril extracts of the Myristica malabarica
Lam.,
Table No 7: Fluorescence characteristic of seed aril extracts of Myristica
malabarica Lam., at short UV and long UV.
EXTRACT DAY LIGHT SHORT UV(254 nm)
LONG UV
(365 nm)
Ethyl acetate Pale brown Brownish red Brown
Ethanolic Brown Reddish brown Brown
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TLC OF EXTRACTS:
          Thin Layer Chromatography of the ethyl acetate and ethanolic extracts were
performed and Rfvalue was determined.
Table No 8: Thin layer chromatography of ethyl acetate and ethanolic extracts.
SNO EXTRACTS
SOLVENT
SYSTEMS
NO OF
SPOTS
Rf value
1 Ethanolic Ethyl acetate:
Ethanolic:
Water
100: 13.5: 10
5 0.33
0.52
0.74
0.82
0.85
2 Ethyl acetate Ethyl acetate:
Ethanolic:
Water
100: 13.5: 10
3 0.33
0.73
0.81
Fig8: TLC extract :Ethanolic and ethyl acetate.
                TLC of the extracts were run through various solvents. An effective separation
was found in the Ethanolic: Ethyl acetate: Water solvent system. Separation was
incomplete when solvents for alkaloid, steroids and tannins were performed. It was
found to contain flavonoids.
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HPTLC FINGER PRINT PROFILE
HPTLC Finger print Data of Ethanolic Extract of seed aril of Myristica malabarica
Lam.,
            High performance thin layer chromatography (HPTLC) finger printing was
performed with the ethanolic extract of seed aril of Myristica malabarica Lam., The
chromatographic conditions were carried as detailed in material and method of this
study. There were 10 peaks observed with different Rf Values and different heights.
TLC image was obtained after 10% Anisaldehyde sulphuric acid derivatization
Table No9: Solvent system of HPTLC analysis
EXTRACT SOLVENT
Ethanolicic extract Hexane : Ethyl acetate : Chloroform :
Toulene : Methanolic : Formic acid
(2: 2 : 1: 4: 0.5: 0.5)
Derivatizing agent: 10% Anisaldehyde
sulphuric acid
Lamp: Tungsten
                                   Fig 9:HPTLC Finger Print Data
Result and Analysis
Department of Pharmacology Page 49
Histogram for ethanolic extract of seed aril ofMyristica malabarica Lam.,HPTLC
data
Fig 10: HPTLC graph forethanolic extract of seed aril ofMyristica malabarica Lam,
Fig 11: HPTLC chromatogram for ethanolic extract of seed aril ofMyristica
malabarica Lam.,
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Table No 10: HPTLC profile ethanolic extract of seed arilof Myristica malabarica
Lam.,
S.No Rf Height Area Lamda Max
1 0.10 19.6 342.8 737
2 0.11 15.2 131.4 800
3 0.17 2.4 28.6 507
4 0.19 3.6 88.3 507
5 0.25 9.7 156.7 507
6 0.27 9.0 153.5 507
7 0.33 0.9 25.0 507
8 0.44 1.5 34.5 507
9 0.52 7.8 382.1 507
10 0.74 3.3 124.7 507
PHARMACOLOGICAL ACTIVITY
In-vitro ANTIOXIDANT ACTIVITY
A number of studies shown that antioxidants can play a major role in
antimicrobial activity. In addition, the antioxidant potential of a compound can be
attributed to its radical scavenging ability and total antioxidant activity. In order to
determine the ability of the plant extracts to serve as antioxidants, two activities were
measured; ability to scavenge DPPH and Hydrogen Peroxide Scavenging assay.
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DPPH radical scavenging activity:
Various extracts were studied for its antioxidant activity using 1, 2-diphenyl-2-
picryl hydrazyl radical (DPPH). Results are discussed in Table & Fig.
Table 11: DPPH Radical Scavenging activity of various extract
S.No Concentration(µg/ml)
% Inhibition
Standard
(Butylated
hydroxyl
Toulene )
Ethanolic
Extract
Ethyl
acetate
Extract
1. 20 53.95 45.94 23.61
2. 40 64.81 59.86 31.28
3. 60 76.62 68.18 33.59
4. 80 85.21 76.95 43.16
5 100 91.45 88.87 52.23
IC50 (µg/ml) 10 152 25
Fig 12: DPPH Radical Scavenging activity of ethyl acetate and ethanolic extracts
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The DPPH is a stable free radical which produced deep purple colour by
accepting the proton from any proton donor substance and widely used to test free
radical scavenging effect. The reduction of DPPH decreases its absorbance at 517 nm
due to colour change. The ethanolic extract showed IC50 value (µg/ml) of 25 whereas
Ethyl acetate extract showed IC50 (µg/ml) value 97 respectively. Whereas the IC50
(µg/ml) value of standard BHT was 10. Ethanolic extracts of seed aril of Myristica
malabarica Lam,. is found to produce good scavenging activity in comparison to
standard.
HYDROGEN PEROXIDE RADICAL SCAVENGING ACTIVITY:
The ethyl acetate and ethanolic extracts were subjected to hydrogen peroxide
radical scavenging assay and the results are tabulated below in Table & Fig.
Table No 12: Hydrogen peroxide Radical Scavenging activity of ethyl acetate and
ethanolic extracts
S.No Concentration
% inhibition
Standard
(Ascorbic acid)
Ethyl
acetate
Extract
Ethanolic
Extract
1 20 µg/ml 32.23 36.51 40.43
2 40 µg/ml 38.13 42.23 45.65
3 60 µg/ml 56.34 46.43 50.81
4 80 µg/ml 73.32 52.34 57.65
5 100 µg/ml 88.34 53.43 65.56
IC 50 (µg/ml) 47 77 54
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Fig 13: Hydrogen peroxide Radical Scavenging activity of various extract
The ability of the extract to scavenge hydrogen peroxide was determined in this
method. Absorbance is measured at 230 nm and IC50 (µg/ml) value has been calculated
and was found to be 54 for ethanolic, where ethyl acetate extract showed the IC50 –value
(µg/ml) of 77. IC50 value of standard Ascorbic acid was 47.
Ethanolic extract of seed aril of Myristica malabarica Lam., was found to produce
good scavenging activity in comparison to standard.
In-vitro Anthelmintic activity
From the results, it is observed that Myristica malabarica Lam., shown potent
anthelmintic activity while the Pheretima posthuma has taken long time for death (220
min-120 min) of worms. The earthworm selected for the anthelmintic activity was
sensitive to both ethanolic and ethyl acetate extracts. The anthelmintic activity result
revealed dose dependent paralysis ranging from loss of motility to loss of response to
external stimuli, which eventually progressed to death at 10 and 20mg/ml
concentrations, paralysis was observed respectively at 110min and 90 min and death at
160 and 140min in ethanolic extracts. The ethyl acetate extracts also exhibited dose
dependent anthelmintic activities that caused paralysis at 90 and 105 min (at 10 and
20mg/ml) and death at 190 and 165 min (at 10 and 20mg/ml). The standard drug
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(Albendazole) shows paralysis within 125 min and time of death 180 min in the two
solvents extracts. The results are furnished in the Table.
Table No 13: Anthelmintic activity of ethyl acetate and ethanolic extracts
S.No Group
Concentration
Mg/ml
Pheretima posthuma
Paralysis time
(mins)
Death time
(mins)
1. Control 1%
tween 80 20 145 ±5 -
2. Albendazole 10 55 ±5 72 ±5
20 43 ±5 59 ±5
3. Ethanolic
extract 10 72 ±5 88 ±5
20 60 ±5 72 ±5
4. Ethyl acetate
Extract 10 103 ±5 124 ±5
20 87 ±5 113 ±5
Mean ±SD, n=3.
          All values are expressed as Mean ±SD and datas were analysed by One Way
Annova followed by Dunnett’s test a-P<0.05: b-P<0.01 when compared with Standard
group.
Fig No 14: Anthelmintic activity of control and standard
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Fig 15: Anthelmintic activity of ethanolic and ethyl acetate extract.
Fig 16: Anthelmintic activity paralysis time
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Fig 17: Anthelmintic activity death time
The results show that there is anthelmintic activity in both the extracts and
ethanolic extracts of seed aril of Myristica malabarica Lam., shows highest activity than
the ethyl acetate extract or seed aril of Myristica malabarica Lam., when compared to
the standard albendazole.
In-vitro Antipneumococal activity
The ethanolic and ethyl acetate extracts of Myristica malabarica is used for
antimicrobial activity against Streptococcus pneumoniae in Maratha Mandal’s NGH
Institute of Dental Science and Research Centre, Belgum. With Azithromycin as
standard drug and DMSO as a negative control. Concentration of 50, 100 and 200
µg/ml of extract and standard drug is tested against Streptococcus pneumoniae in agar
plate disk diffusion method.
 The results are described in the following tabular column.
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Table No 14: Antipneumococal activity of various extract
S.No Group
Concentration
µg/ml
Zone of
inhibition(mm)
1 Negative control 50 -
100 -
200 -
2 Azithromycin 50 12
100 15
200 17
3 Ethanolic extract 50 8
100 11
200 13
4 Ethyl acetate
extract
50 7
100 9
200 10
Mean ±SD, n=3.
All values are expressed as Mean ±SD and datas were analysed by One Way
Annova followed by Dunnett’s test a-P<0.05: b-P<0.01 when compared with Standard
group
Fig18: MIC of standard, ethanolic and ethyl acetate extract
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Fig 19 Antipneumococcal activity of Ethanolic and Ethyl acetate extract
The results clearly show that both the ethanolic and ethyl acetate seed aril
extracts of Myristica malabarica Lam., has activity against Streptococcus pneumoniae.
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VI. Discussion
PHYTOCHEMICAL STUDIES
? EXTRACTION:
Ethanolic extract of seed aril of Myristica malabarica Lam., yield was 8.8
% and it is higher than the ethyl acetate extract of seed aril of Myristica
malabarica Lam., 7.5%.
? PHYTOCHEMICAL ANALYSIS
Phytochemical analysis of the extract showed the presence of flavonoids,
triterpenoid, tannins and phenolic compound, saponins, carbohydrates, steroids,
gums and mucilage.
? QUANTITATIVE ESTIMATION OF PHYTOCONSTITUENTS
The total flavonoid and phenol estimation of the extracts showed presence
of flavonoids and phenols in all the extracts and ethanol extract of seed aril of
Myristica malabarica Lam., has the highest flavonoid and phenol content. Total
flavonoids content present in ethyl acetate and ethanolic extracts are
5.250µg/mg and 8.375µg/mg. Total phenol content present in ethyl acetate and
ethanolic extracts are 50.25 µg/mg and 70.42 µg/mg.
? FLUORESCENCE ANALYSIS
Fluorescent analysis of powder and extracts were analyzed in day light
and under UV of 265 nm and 365 nm.
? TLC OF EXTRACTS
Thin layer chromatography of the various extracts were performed;
ethanolic had5 spots and ethyl acetate extract had 3 spots with different Rf
values.
? HPTLC FINGER PRINT PROFILE
High performance thin layer chromatography (HPTLC) finger printing was
performed with the ethanolic extract of seed aril ofMyristica malabarica Lam.,
The chromatographic conditions were carried as detailed in material and method
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of this study. There were 10 peaks observed with different Rf Values and
different heights
PHARMACOLOGICAL ACTIVITY
? In-vitroANTIOXIDANT ACTIVITY
DPPH and Hydrogen Peroxide Scavenging assay was done for the
extracts and both the extracts showed significant antioxidant activity and
ethanolic extracts of Myristica malabarica Lam., had superior activity.
? In-vitroAnthelmintic activity
The observation of result show that the anthelmintic activity of ethanol
extracts of Myristica malabarica Lam., is more potent compare to the ethyl
acetate extracts of Myristica malabarica Lam., The earthworms were more
sensitive to the ethanolic extracts at 20mg/ml concentrations as compared to the
reference drug Albendazole (10 mg/ml).
? In-vitro Antipneumococal activity
The results clearly show that the both extracts of Myristica malabarica
Lam., has antipneumococal activity against Streptococcus pneumonia and
ethanolic extract shows the highest inhibition activity of 8, 11 and 13mm at 50,
100 and 200 µg/ml concentration. Ethyl acetate extract shows inhibition activity
of 7, 9 and 10mm at 50, 100 and 200 µg/ml concentration. The MIC of each
extracts are Ethanol – 50 µg/ml and Ethyl acetate is 50 µg/ml respectively.
Hence ethanolic extract of seed aril of \Myristica malabarica Lam., has the
closest resemblance to the Standard drug activity.
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